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INTERPRETING EXPERIMEXI!AL RES[TLTS 
D. M. Marshall  
Department of Animal and Range Sciences 
B E E F  R E P O R T  /' 
A t y p i c a l  experimental format involves eva lua t ing  t h e  response caused by 
a p p l i c a t i o n  of d i f f e r e n t  t reatments  t o  experimental s u b j e c t s  (animals,  carcasses .  
pens, pas tu res ,  e t c . )  . The e f f e c t  of a  given t rea tment  might be  evaluated by 
comparison t o  a  con t ro l  group o r  t o  one o r  more o the r  t rea tment  groups. However, 
a  problem wi th  animal r e sea rch  (and o t h e r  types a s  w e l l )  is  t h a t  v a r i a t i o n  not  
due t o  t rea tments  o f t en  e x i s t s  among experimental sub jec t s .  
For example, suppose t h a t  animals rece iv ing  r a t i o n  A grow f a s t e r  than 
animals r ece iv ing  r a t i o n  B. Was t h e  observed d i f f e rence  i n  growth r a t e s  a c t u a l l y  
due t o  d i f f e rences  i n  the  r a t i o n s  o r  t o  o the r  f a c t o r s  ( i . e . .  gene t i c s ,  age, sex,  
e t c . )  o r  some of each? S t a t i s t i c a l  analyses eva lua te  t h e  amount of v a r i a t i o n  
between treatment  groups r e l a t i v e  t o  t h e  amount of v a r i a t i o n  w i t h i n  t reatment  
groups. In  add i t ion ,  v a r i a t i o n  caused by f a c t o r s  o t h e r  than t rea tments  can 
sometimes be el iminated by t h e  s t a t i s t i c a l  ana lys i s .  
The s tatement  " the d i f f e r e n c e  was s t a t i s t i c a l l y  s i g n i f i c a n t  (P<.05)" 
i n d i c a t e s  t h e  p r o b a b i l i t y  of a  d i f f e rence  of t h a t  magnitude occurr ing from chance 
r a t h e r  than from t h e  r e sea rch  t reatment  i s  l e s s  than 5%. 
A c o r r e l a t i o n  c o e f f i c i e n t  provides an i n d i c a t i o n  of t h e  r e l a t i o n s h i p  between 
two f a c t o r s  and can range from -1 t o  + l .  A s t rong,  p o s i t i v e  c o r r e l a t i o n  ( c lose  
t o  1) i n d i c a t e s  t h a t  a s  one f a c t o r  i nc reases  t h e  o the r  f a c t o r  tends  t o  inc rease ,  
a l so .  For example, s eve ra l  s t u d i e s  have shown a  p o s i t i v e  c o r r e l a t i o n  between cow 
milk y i e l d  and c a l f  weaning weight. A s t rong  negat ive  c o r r e l a t i o n  ( c lose  t o  -1) 
i n d i c a t e s  t h a t  a s  one f a c t o r  i nc reases  t h e  o t h e r  f a c t o r  tends  t o  decrease. A 
c o r r e l a t i o n  nea r  ze ro  i n d i c a t e s  t h e  two f a c t o r s  a r e  unre la ted .  
Means (averages) ,  c o r r e l a t i o n s  and o t h e r  s t a t i s t i c s  presented i n  research  
r e s u l t s  a r e  sometimes followed by + some f i g u r e  known a s  t h e  s tandard  e r r o r .  The 
s tandard  e r r o r  provides an i n d i c a t i o n  of t he  poss ib l e  e r r o r  wi th  which t h e  
s t a t i s t i c  was measured. The s i z e  of t h e  s tandard e r r o r  of a  t rea tment  mean 
depends on t h e  animal t o  animal v a r i a t i o n  wi th in  a  t reatment  group and on t h e  
number of animals i n  t h e  group. 
A l l  o t h e r  f a c t o r s  being equal ,  t h e  g r e a t e r  t h e  amount of animals and(or)  
r e p l i c a t i o n s  pe r  t rea tment ,  t h e  smal le r  t h e  d i f f e rence  requi red  t o  achieve a  
given va lue  f o r  p r o b a b i l i t y  of s ign i f i cance .  S ta ted  another  way, increas ing  t h e  
number of animals o r  r e p l i c a t i o n s  inc reases  the  l i ke l ihood  of de t ec t ing  
d i f f e rences  due t o  t rea tments  when such d i f f e rences  do indeed e x i s t .  
Several of t he  research  r epor t s  i n  t h i s  pub l i ca t ion  con ta in  s t a t i s t i c a l  
terminology. Although such terms might be unfami l ia r  t o  some readers ,  t h e  
s t a t i s t i c a l  analyses allow f o r  more appropr i a t e  i n t e r p r e t a t i o n  of r e s u l t s  and 
make t h e  r e p o r t s  more usefu l .  
